Class-XII
Session - 2022-23
Subject - Mathematics (041)

Sample Question Paper - 23

With Solution
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Time :3 Hoors Mlax. Marks : 80

L This (Chiestion paper contains - five sections A, B, C, D and E. Each section is compuisory. However, there are internal
choices in some questions.

Section 4 has 18 MCQ% and 02 Assertion-Reason based questions of | mark each.
Section B has § Very Short Answer (V&4 )-type guestions of 2 marks each.

Section C has & Short Answer (54)-type guestions of 3 marks each.

Section D) has 4 Long Answer (LA }-type questions of § marks each.

=T S PR

Section £ has 3 sowrce basedicase basedipassage based/integraoted umits of assessment (4 marks each) with sub

parts.
SECTION-A (Multiple Choice Questions)

Each question carries | mark.

Sieh <Y F a3
1 1r[‘” . ]:[ ],mmm]u:nrwh-ﬁzdiﬁ:

Sc—d dc43d 11 24
(a} ] []:Ij 10 (c) 4 [d]- B
1. :—pﬂdx equals
Cos [::‘Ij
(a) —cot{ex®)+C (b} tan({xef)+C {c) tan{ev+C (d) cot (e¥)+C

3.  If area of triangle is 4 sq. units with vertices (-2, 0), (0, 4) and (0, k), then k is equal to

(=) 0,-8 (b} & (c) —% id) 0,8
5.1i.115x ol
4. If I'[x]: % +fx 15 continuous at x = 0, then the value of k 15
k+—, x=0
2
l
{a) 1 (b} -2 )y 2 (d) 3
- — - 1-.-1_3;--3_1—4 " x—4_:.r+4_1+] -
&, e angle een bwo lines T P
|1 b af 4 3 2 d 1| 3
(a) cos (‘;J (b} cos [9] (c) cos [g] (d) cos 5
I 32 X
6 H[lx1]|g 5 1 I | =0, thenx1s
03 2{1-2
! 1
(a) =3 (b} 5 =) 1 (d) -1
1 —
7.  The value of J- En'][EI—IIJ dx s
0 l+x=x
T
(a) 1 (b} 0 (c) -1 id) ry



2 =3 5
8 If A, denotes the cofactor of the clement g of the determimant |6 0 4, then value of
1 5 =7

By + By + a8 1S
() 0 (b} 5 e} 10 (d) -5

9, I ;=§+23+3E, E=2§+33+E,E=3;+l‘i+ﬁc and ga +fb +yc =—3(i—-k), then the ordered triplet {a, B, v) is
(2) (2,-1,-1) (b} {-2,1,1) (e} (-2,-1,1) (dy (2,1,-1)

10. The integrating factor of the differential equation xﬁ -y=Ix'15

(2} =™ (b) =7 (c) L (d} x

x
11. If the system of equations x+ Ay +2 =0, dx+y-2=0, Ax+ Ly+ 3 = 0 is consistent, then
{a) A==l b}y a==2 (&) A=1-2 {d) A=—12
12. IfA and B be two events such that P{A) = 0.6, P(B) = 0.2 and F{A/B) = 0.5, then P{A'/B")1s cqual to
k3 o & 3 o 8
L P &) e} 3 (d) 3

13. If j_f33+2}-.ﬁ.l_-ﬂ] 15 a unit vector, then the values of A are

1 |
@) =— by =7 (e} +J43 (d) =
; 4 75
14. A vertex of bounded region of inequalitiss x 20, x+ 2y 2 0 and 2x+y<4is
(a) (L,1) (b} {0,1) {c} (3,00 (d) (0,1)

2
: "
15. Ifx=asec8, y=btan 8, then d—rl ath =— is:
dy” &

-3.3 -2.3b =33k =b
(a) = ib) C— (c) . d) 3322
16. The constraints —x; +x, £ 1, —x, +3x,£ 9, x,.x, = U definc on
{2} Bounded feasible space (b} Unbounded feasible space
(c) Both bounded and unbounded feasible space {d} Mone of these

17. If|a|=3]b|=4, thenavalucof ) forwhich 3 + 3 b is perpendicularto a =4 b is :

q L/ 3 4
(a) 16 ib) ] (c) 3 id) 3
213 d,].
18, The order and degree of the differential equation []4*3%] =4E'3]:i are
2
{2) (1, E] (b) (3,1} c} (3,3 (d) (1,2)

(ASSERTION-REASON BASED QUESTHINS)
In the following questions, a statement of Assertion (4) is followed by a statement of Reason (R). Choose the correct answer out
af the following choices.
(@) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) Ais frue but R is false,
) Ais false bur R is true.



19. Assertion: The pair of lines given by i :-:H-lﬂ!i-i- k) and o 2:—E+p{i+i—k} intersect
Reason: Two lines intersect each other, if they are not parallel and shortest distance = 0.

20. Assertion: The domain of the function sec™ x is the set of all real numbers.
Reason: For the funchon En:'lx, x can take all real values except in the interval (-1, I).

SECTION-B
This section comprises of very short answer type-guestions (VSA) of 2 marks each.

21, Find the value of sin™" [‘ %] + cos™ {-%J - tan™'(—f3) + cot™ (—El']

11, Findthe value of k which makes fix)= {im (1/x).x #[? continuous at x =0,

2 =
OR
Ifx =g sec?d and y= a tan8, find % at@= % 3
1}, Find the maximum value of f{x) = sinx + cogr.
OR

Show that the function given by [(x)=3x+ 17 15 strictly increasing on B

24. Find the unit vector in the direction of the sum of the vectors 5 =2 — j 42k and b=~ + j + 3k,
25. If a line makes angles 90°, 60° and 8 with x, y and =-axis respectively, where 8 is acute, then find 8.
SECTION-C

This section comprises of short answer type gquestions {54) of 3 marks each.

26. Ewvaluaie: J{kmz.t =S5x4snx)dx

OR
¥ x
Evaluate: f = dx
% +1

27. Find the particular solution of the differential equation %: l+x+ y+xp, given that y=0whenx=1.
OR

Snlwrn’:[ oy =1 m[zlj,x#ﬂmd: L.y 5 -

28, dx

fm'l :..-_-.51 4

2 -
0 cos“x+4sinx

19, A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn and are found to be bath
diamonds. Find the probabality of the lost card being a diamond 7

30. Find the valus uff

i ——t
Jix=D)ix-2)

nid
Prove: [ 2tan’ xdx=1-log2

31. Find graphically, minimum and maximum valees of Z=x+2y subjecttox + 2y = 100, 2x -y =0, 2x+y = 200 ; x, y =L



SECTION-D

This section comprises of long answer-type questions (LA) of § marks each.

3l

35.

x=2

3 ¥x £ A _Then show that Fis bijective.

LetA=R- {3} and B=R- {1}. Let{: A — B defined as fix) =

=

2 =3 5

IfA=|3 2 4| FindA~ Using A~ Solve the following system of linear equations 2x — 3y + 5z= 11, 3x+ 2y—4z=_5,
11 =2
x+y-2z=-3
Find the shortest distance between lines T= |5.j-+23+2i+1{f-1;+ ll..;} and ?:-4}-E+p{3}:-lj—1h
OR
F{nd&:imag:ufﬂi:p-uht{l,ﬁ,!-]inlh:]im:-T-=12:1=I;2.

Find the area bounded by the curve :.r-.tj', the x-axis and the ordinates x =—2andx=|.
OR
Find the area of the region bounded by ::I'Jilr, y=2, y=4 and the y-axis in the first quadrant.

SECTION-E

This section comprises of 3 case study/passage - based guestions of 4 marks each with two sub-parts. First two case study
gquestions have three sub-parts (i), (i), (i) of marks 1, 1, 2 respectively. The third case study question has two sub-parts of
2 marks each.

36. Case - Study 1: Read the following passage and answer the questions given below.

3.

A teacher discussed the shape of window with certain information to get the maximum light and air through it.

M il ol
In the figure, a window 15 in the form of a rectangle surmounted by a semicircular opening. The total perimeter of the window

s 10m.
Ifx be the width of window and r be the radius of semicircular opening, then students were asked the following questions.
iy What is the relations between width x and radius »?
(ii) Find the area(4)of window in terms of radius r only.
{#i) Find the dimensions of window to admit the maximum light and air.
OR

por
Find the maximum area (4 ) of the window? [Ufﬁ? b =T]

Case - Study 2: Read the following passape and answer the questions given below.

Suppose that the reliability of a COVID-19 test is specified as follows:

Of people having COVID-19, 95% of the test detect the disease but 5% go undetected. Of people free of COVID-19, 90%: of the
test are udped COVID-19 —ve but 10%0 are diagnosed as showing COVID-19+ ve. From a large population of which only | (f4
have COVID-19 one person is selected at random, given the COVID-19 test, and the pathologist reports him/her as COVID-19

+ve,



s'frdfi“

{i} Find the probability of report is positive when person having COVID-19
{ii) Find the probability of report is positive when person not having COVID-19
{iii} The probability that the person actually has COVID-19

OR

Find the probability of report 1s positive.
38, Case - Study 3: Read the following passage and answer the questions given below.
A group of class X1 students had to analyse the water in a water tank has the shape of an inverted right eircular cone with its
axis vertical and vertex lowermost. Its semi-vertical angle is tan~" (0.5). Water is poured into it at a constant rate of 5 cubic

metre per hour. The figure of the water tank 15 given below. [Use n= —]

{i) Find the rate at which the level of water 1s rnising at instant when the depth of water in the tank 154 m.
(i1} Find the relation between volume (W), surface area (5) and radius(r)



SOLUTIONS

SAMPLE PAPER-1
(8} 2a+b=4 . (1) Since, it 1s continuows at x =0 - LHL = RHL = )
a-—2h=-3 e (1) 5 |
S¢-gd=un. . (i1} ey e st e
4o+ 3d=24 veeee [TV 2 2
Solving equations (i), (i), (i) and (iv), we get (b) MNote: The angle 8 between the two lines
a=1,
.b—i X=X _ Y=Y _Z-=17
c=X a; & =
e I 2 3
b—c+2d=§
a+ o+ sia x—x1=}'—}'2=1—11 & n-'cnb}'
e (1+x) by ba by g .
© Ja@)®
e'x
} a a|h|_+31h1-+13h3
Letxe"=1 cosH =
2 2 i 2
aT +a34a3.Jb £b2 +b
= {xt1+:x}=ﬂ - ‘]1=L J] * Jl b2 +b3
dx e* (x+1) Now in the given equation:a, = 2,8, =2, 8, =-1

I [+ x ,{ {]+x dt

' e® (14 x)
=J : dt = .{5:1: tdt
E‘EIE T
=tml+£‘=1an{:u.-‘}+l:'
i-l 0 1
(d) Gwmgu 4 ll=4 | 24-k)+ 1{0-0) =8
0 k 1

=-Nad-k)+1(0-0)==8=(-B+2k)=z8
Taking positive sign,
k-E=8=2k=16=k=8

Taking negative sign,

k-B=-§

=2%k=0=k=0.k=0,8

() LHL= lim £(0- h}agm:j{ 5“;5{” {"}' 1
-0(0-h)* +2(0-h

sin 5h
- lim—h _3
BRIl < T smSx s 5in5x‘ . 1 _i
x—0* x° 4 2x x—0* 5x x—rﬂ'{x"'l::' 2

1
filj=k+—
y=k+3

by =1,b,=2,b,=2

22422 4=l e
o = B=cos" T
A+ d 414441 ]
1 3 2][=
b) Wehave Il x 1Jlo 5 1]] 1 [=0
0 3 2||-2
x
= 5x+6 x+4]| 1 |=0
-2

|
=X+ +6-2x-8=0= 4x-2=0 = :=*£

b 3x-l R _1[x+tx—1}
(b} jum (!+:—xi]dx_J‘uun {1=x(x=1I) o

|=J.I:[mn"x+tm"[x—lj}dx (i)
et 1= .Ilan"[ﬂ)dx
ol l4x=x

= :[mn"x-'-l.an" (x—1)]dx

= :[tarr' (1 -x)—tan? (I —x—1)] dx

= .E:[— tan—! (x— 1) —tan~! x] dx ,

|
| =- J-D[Ian"x+lan"{x— 1)] dx i1}
Adding (1) & (1) 2I=0 or 1=0



1.

1.

2 =3 5

{8} Given determinant is 6 0 4
| 5 =7
3 35

We h Mz = ==]2=0==12

ave 31 |:} 4'
= Ay,=M,=-12

2 5

Mn:ﬁ 4=E—3ﬂl=—22 = A,=-M;;=22

2
My = |=0+18=18 = Aj=mM,=18

Loap iy Ay +agig,
={2H-12)+{-3022)+(5)(18)

=_ 2466+ 90 =—90+90=0

(a) Equating the components in
ali+2j+3k)+ B2 +3j+ k) +y(3i+ )+ 2k)

=-3{i=k), we have

a+2f+dIy==3  __i} 2a+3fp+y=0 _in)
Ja+f+2y=3 i)
Solwing the equations (1), (1), & (i), we get
a=l fi==] y=-I.
by a9
ic) de ¥ hlmdx . Ix
= [
IF"='.'.Td:l=|:'h"E-":-|:Iﬂlﬂ':=l
x
{a) The system of equations will be consistent if
1 A 2
A=k 1 -2=0
2L 3
To evaluate A we use R, — R, = R, followed by
A+l k41 D +1 0 L]
A= & 1 ==L 1= -
S A 3 i L1 3
=3 {A+ 1M1 -A)=3(1-23)
For the system to be consistent, we must have
1=32 =0 or A==%I.

fc) Given PAB)=05= %= 0.5

= P(ANB)=(05)xP(B)=05x02=0.1

= P{AUB)=P(A)+P(B)-P(ANB)

=06+02-0.1=07

P(A'~E) P({"‘UB}J}
P(B)  1-P(B)

Hence P(A'/B') =

13.

14.

15.

17,

1-P{AUB) 1-0.7 _3

I-P(B) “1-02 8
{a) Since J'l.|{3f+2j—6ﬂ 15 & unit vector therefore
(37 + 27 -6k)|=1 = Bll(37+2j-6d)|=1

l
= o sd4+36=1= hlSag=1= ]'l.=i-'T'

x+2y=0
dx

(a) =~ I:n&l:t:ﬂ:b—g=ﬂr.ﬂn95|:nEl

and j=btanE=;%=b5tczﬂ

b _dy fdc b

—=——=— e

dr 48/ 48 @&

d’y -b d8 b 4
= ——=—cosecB-cotl - —=—ocot" 8
4 a dr o’

dy| -3

i’ = a’

(b) Itis clear from the graph, the constaints define the

unbounded feasible space.

(0,3} é
0,1
(-9,0) ¢ /]ﬁé
— {—1.53')/ O !
() If a+Ab is perpendicular to a =4k , then
(a +Abj{a=Ab)=|a+ib|a -Ab].cos90°
= (a+ib){a=2b) =0

= aa-iab+iba-1Thb=0

a” 3*
= a*-a'ht=0 =:u-.'||L1=—I ::'ll=_2
b 4
=
4



18.

9.

0.
21.

Xl

= f4d3y\

*LJEJ

3 3
S FURLEL
dx dx
Order = 3, degree 3
(a) Her, a)=i=), by =2i+k
;z=2i-];,51=;+j-i
b1 = 4Bz, for any scalar &

Given lines are not parallel.
- 3

k

1
-1

=1(0-1)=j(=2=1)+k{2-0)
=-i+3]+2|-.;

|E:| sz|=J{—]JI+{3}1+{1}I =J1+9+4 =414

(32 -2 ).(B2 -5 )|

bixbz| |

s j-ie) (i e3je2k)|_|-143-2]_
Ji4 | [ 14 |

Hence, two lines intersect each other,
Two lines intersect each other, if they are not parallel and
shortest distance = 0.

ic) L! +3 'ﬂ

L=n

u

ori

Fead

]
— el e=rw
L = . ]

SDh=

{d} The domain of the fanction sec”'x is B — -1, 1}
The given expression is
t. MM ® Ix
il e o e S I Mark
% 333 b1 et
5« = 1T=
"3 & B2 [+ ek

l
lim Slﬂ[ ] =anyreal <1 or =- | which is finite but is

x—slk
not definite [1 Mark]
Limit does not exist. Hence the given function is not

continoous for any value of k. [ 1 Mark]
OR
dy £ sec’ Ml
day d__'.’-.al&n’ﬁf g tan@ 4 I
dr. df lomc ftm@ el [ ]
dé
d,vJ x_f3
Hmm:,[— o i —— [1 Mark]
dx ﬂ-:? 3 2

1}, fix)=snx+ cosr

- ﬁ[:};sin: + ﬁ;ms:]

4.

25.

26.

27.

[1 Mark]

= 25i.1'.|[£+1‘]
4

-igsin{4+4]51=:-4’5-e"sm{ +4]£J_

Maximum x)= /3 [1 Mark]
OR
fix)=3x+17 Fix)=3>0wxecR
= fisstrictly increasing on R [2 Marks]
Let £ denote the sum of & and b . We have
C m [ﬁ—j+1§}+{—f+j+3£} =i +5k
[ Mark]
Now, 5] =+1 +5* =26 [ Mark]
Thus, the r:quim:t unit vector 15
i |{.+5k] [ Mark]
] V28 J_ J_
cos” (90 }+ms (60°) + cos” B = |
2
= nh(%] +cos” @ =1 [1 Mark]
1 3
rd
B=1_—==
= o 5
3
= mﬂ=% (8 15 acute.)
8= 30° [1 Mark]
Let I =Jf3|:-:15:-:2.t--5.r+5in1:|it
=3[ cosec’rdr - 5] x dx + [ sinxdx [1 Mark]
2
=3-[-mu}-5"T-msx+c [1 Mark]
2
=—3mtIuT—~m5x+C [1 Mark]
OR
2 i 3
Letl= [—*—dx = 5 [5—dx. [ Mark]
205241
Sx-+1 2N+

: I
I= %[lﬂg (* + ), = 5 [log 10~Tog 5] [1 Mark]

[ mmwﬂ]

fix)
| m 1
Consider
%=]+I+}"+.‘l}' =]4+x+p(l+x)
=(1+x){l +y) [2 Mark]

& ... 5
= m_[nr}.«ﬁ::-lu}l Jf1+.t‘lit



28,

2

= lugfl+'}-]--x+x?+i"_" [ Mark]
Putting y=0andx=1, we get
1 =
s et ::~r:-_~_§. [1 Mark]
Particular solution is
lug{]+y}=:+§—% [1 Mark]
OR
(riven equation can be written as
I!E-E=IMI[§],I!G [ Mark]
2§ ¥
= == —r ~xy|=1
Eml(w’?—l-] 2 e
2x
[V2 Mark]
Dividing both sides by x*, we get
2 i]' dy
gz [Ix IE_'}I ___l
2 = | i
d y] 1
= it[m{lx ]_xl g ]
Integrating both sides, we get :
¥ =1
= =gk hlark
mn[h’] 211+ % ]
Substitutingr =1,y = %, we get k= %,
therefore, t [i]- —r > is herequired solnt
» LHI 22l =32 ¥ 3 £ regul an.
(% Mark]
r
j , cos? x —dx
-\ COSX +4({l-cos"x)
2"}3 cos? x dx |
. 4-3 cos’x [ Mark]
wil f 1pd
'_l‘[‘i"+ij i
3 3 J 4-3cosx
L] L]
2
[1 Mark]

o sec? x

6 3 u-i{l-l-—tnn:x}—l

Put tan x =1, so that sec” x dx = dt when x=0, t=10, and
[ Mark]

i
when x = E’I-m

29,

= X, A7 _ x4 AL
6 3 4(+t)-3 6 34) . 1

[1 Mark]

E,=Event that lost card is diamond,
E. = Event that lost card is not diamond.
le'u:n: are 13 diamond cards, out of a pack or 52 cards

He 13 1
P(E)=TC ~5 3
There are 3% cards which are not diamond.

39
P {Ez}n-gi— = [1 Mark]

(i} When one diamond card is lost | 12 diamond cards are
left and in total 51 cards are left. Out of 12 cards 2 may
be drawn in '*C, way.

.~ Probability of getting 2 diamond cards when one

diamond card 15 lost

205 1xdl
PIAE )=, " 51x%0
Where A denotes the lost card

When diamond card is not lost, there are 13 diamond cards,
The probabality of drawing 2 diamond cards

BC, _13x12
THC, T 51x50

Probebility that the lost card is diamond
= P(E/A)

[ Mark]

[ Mark]

P(E,) P (A/E,)
(P(E,) P(A/E,} + P(E,) P (A/E,)
1 12x11

_ 4 51x80 i
AT N e

4751750
1
Let I='{mlﬂ'
|
= dx
'{;ri—3:+1

[I Mark]

[ Mark]

[1 Mark]

(-Yofle- I -]




3.

[':'{lei:_al=]ng|_t+ﬁ,||x!uazlJ [¥a Mark]

[: _%] +oflx= IHI—E]\-‘- C

=log [ Mark]
OR
&4
LHS. =-2jn tan? x tan x dx
4
'EL (s0c2x — 1) tan x dlx [ Mark]

(= sec? A=1+tan? A)

a4 FEY
-Ij mlxlanxdx—lj tan x dx
o o

=21, -21; (say) i) [% Mark]
Here, I;= J-:qlaﬂxm::lxd.t
2 .
Puttanx =t = 3y fanx= o=
= seel xdx =dt
when x =0, t=tan 0 =0 and
o T
whenx=— t=tan — =1 [Va Mark]
4 4
1
1 ] 1 1
I|=ju‘d'=[3‘1]=3‘“=j-g [% Mark]
And, 1= [ “tan x dx = ~ [log cosx[}'*
{'.'jtnnxd.:::—lugnns.t} [a Mark]
=_ []DE_ cos E- log nusﬂl]
[h s) 1]—_|u -
=_ EE gi= E:,'l;' (~ log 1=0)

(= log ab=hlog a)
Putting the values of I} & I3 in (1), we get

|
= II-—]ugE‘”E-E log 2

1 |
1=121, —H;-I(EJ—I-;lug}!::- I=1-log2=RHS

{Hence proved). [¥a Mark]
Consader x + 2y = 100

Letx +2y= mﬂ::.ﬁ‘p%.u

Mow x + 2y 2 100 represents which does not include (0,0)
w5 1t does not made it troe,
Again consider 2x—y < 0
Let2x—y=0 ory=2x

x i 25 S0

y | o | so | 100
Now let the test point be (10,0)

2= 10 -0= Owhich s false.
the required half does not contain (10,0).

100
200

[ Mark]

3l

33.

1751
1504
1254
100

13

5%

150 175 200 %
=,

[1 Mark]

Agpain consider 2x + y = 200
Let 2x+y=200= —— 42 ui

100 200
Nowr (0, 0) satisfies 2x +y= 200
~. the required half plane contains (0, 0).
Mow triple shaded region 1s ABCDA which 15 the required
feasible region.
ALA(D, 500,
AtB(20,40),

£=x+2y=0+2=50=100
Z=20+2=40= 100
AtC(50,100), Z=50+2=100=250
AtD(0,200), Z=0+2=200=400
Thus maximum £ = 400 at x = (), y =200 and minimum
Z=100atx=0,y=500rx =20, y=40

[1 Mark]
One-one/™Many-one : Let x), x; = R - {3} are the elements
such that
Fix;)=F(x;) - then fi{x, )=F(x,)

1]—2- 11‘-2

= 3 Mark
Il —3 12 —"3 [ ]

= (x; =2z -3)=(x,—2)i(x;—3)

= ayxp— My dx) + 6= -2x) -3, +6

= xy=x; ~fx))=flx,)=x=x,

= fis one-one function [1% Marks]

Ontoflnto : Lety = B- {1} { co-domam)
Then one element x = E— {3} in domain 15 such that

x=2

fx}=y= —3 =y =x-2=xy-Jy
Jy-2
= .t'-["'f:'l_] [1%% Marks]
s The pre-image of each element of
co-domain B — {1} exists in domain B - {3},
= f'is onto [1% Marks]
2 -3 5
MNow, |A] =3 2 =—] =0 [1 Mark]
1 1 =2

. A™ non singular henee the given eguations have a
umigue solution.



M.

A,=0 Ay=-1 A,=2

A,=2 A,=9 A,=23
Ab=1  An=-5 An=13 [1 Mark]
: o 2 ]
A—I----—{m:‘:JA]--a—- =] =0 =5
-1
lal 2 23 13
o= 2] [o 1 =2
=—|{2 9 n{=|2 9 -1 [1 Mark]
1 =5 13| [=1 5 -13
We have AX =B
2 =3 5 x
Where, A= (3 2 4| X=|y
1 1 =2 z
11
and B= | =5
-3
X = A~B i) [1 Mark]
x] [o 1 =2][u] [
= |y|=|=2 9 =23||=5| =|2
2| |- 5 <13]|-3] |3
=x=1,y=2andz=3. [1 Mark]
(&, —4,)-(b, xb,)
Th:shnr‘t:st:li!;:an:r.t' : EI 51' ;"I
B
5, -8, =(61+2)+2k) - (41 -k)
=10i +2j+ 3k [1 Mark]
T
by xby|=|l -2 2|=8i+8j+4k [1% Marks]
3 =2 =2
[ByxB,|=+/82 +82 447 =12 [1 Mark]
(8 ~&,)-(b, +b,)
§D=——2——2 =g [1% Marks]

IEI +EI|
0R

R{L,0,7)
Hint: For image of P (I, 6, 3) in L draw a line
PR L #then R isits image of () is mid point of PR and PR L

£ Letd, p,vhethedr'sof PRLPR L L.

=Aix|+px2+vxi=0 A1)

=i+ 2u+Iv=0 _{ii)
. x=1 y-6 z-3

and =1 of PR 15 L = |.l = . [1.!.-'57'-'!3.&".‘5]

35.

Pii,8,3) f
[ Mark]
i
Anypointonit is(Ak+ 1, pk+6, vk +3) letitbe 8. As @
lies on 1, so. [ Mark]
k=1 pk+b=1_ vks3=2 :_l_kd-l_pld-i
T 2 = 2 1 3
Ak +1)+2{pk+5)+3{vk +1)
f -
R(x2Y.2) Ix1+2x2+3x3
4+ (h+2p+Ivik
i 14 =+
= Jk=0pk=-3 vk=2 [¥2 Mark]
= Q(0+1,-3+6,2+3)=(1,3,5)
As () 1s the mid point of PR, so [1 Mark]
l+x' G+y' . 342
=] =3 =5
2 il LR
= x'=1y=02z'=T7
= R(1,0, 7). Which is the imags of P. [1 Mark]
Thecurvesy=x
Differentiating EE-E:;I{+ ve)
CUrve IS 8N INCrEASIng Curve
E" =
s 0, x=0
A R
]l
x ﬁ—E ]B X
Q W
[2 Marks]
x-axis is the tangent at x =0,
{_1'13._ I!
f—x)=—Ff(x)

curve is symmetrical in up-puﬁ.]tc quadrants,

Area bounded by the curve y =, the x-axis,
x=-2x=1

= Area of the region AQOBPOA

=Area uf'lltr:gim.ﬁ.ﬂﬂﬂh&rmnfﬂi:mgjm BPOB

fifim i

I—T [1 Mark]

[2 Marks]

13
-
4



OR
Required area = area ABCD

Tl
=1J‘:1Ir;d3r |
-:[% q

2 1y % X

[2 Marks]

() s

3
M - Penmeter=10
2x+mr+2r=10
2x+{m+ =10 [1 Mark]
{u) A=sum of areas of rectangle and semicircle
= JIrx +%:ru'1 =r[l0=(rm+2)r] +El:n:r1

1
—_=]1:Ir—[5n'+-1]r2 [1 Mark]

{mit) %-1ﬂn[n+4}r

For cnitical point

92 0= 10-(nadyr=0=71=
dt (m+4)

2 d*A
dA el =,{.._T] =—(n+4) <0
dt? dt” Jin

[1 Mark]

=T= s pod i
el 8 point of maxima
o 2+ {n+2r=10
0
= x=—
n+4

. Length of rectangle= 2r

_ﬂmd dl]-.-i

w44 m+d
. Required dimension is
20 10

e A Marks
m+d w4+ 4 2 ]

2

“* A 15 maximum for
] " 10 _1

=mr-[’£x+4]r’- |
(242

=l0x—= —x—4+
e I .
=14-1092=308 m*

[ 1 Mark]

[1 Mark]

3.

(i)

(i)

38 @

(m)

— ‘u’1=lnzr4|i[s‘ UI
9

Probability of report s positive when person having

o5
COVID-19 =— I[H} [t Mark]
Probability of report 15 positive when person not

10
having COVID-19= —

00 [! Mark]
Probability that person actuallyhas COVID- 19
10 95

= IW, 100
0 95 % 10

100 “100 * 100 " 100

[1 Mark]

[1 Mark]

Probahility of report positive
(10,95 %0 10

100" 100" 100

10 [135] 0185
~ 1000100

[1 Mark]

[1 Mark]

um{u.]-:% o= um"{i]
Itis given that o =tan~'(0.5)

. tan”! [i} i tan"[[ll.i}

[1 Mark]

[1 Mark]

A1) [1 Mark]
Y= %n:.rih = Vi=_nlrp?

=y

_En Al (R | R

mr

b
] -H] [Using eqn (i)]

v =%.§r’2{5-2rr1] [1 Mark]



